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Attached is the Flight-1 Thematic Mapper Scan Mirror Assembly 
Acceptance Test Data Package. ‘The Data Package incluaes: 


_y. A list of the Acceptance Test Discrepancies 
The Flight-1 SMA Test Data Book 


The Flight-1 SMA Environmental Reports 


> w ~ 
° . be 


The Configuration Verification Index 


The Flight-1 SMA Test Failure Reports 





The Flight-1 Cata Tapes Log 


Nn NH mM 


. The Requests For Deviation/Waivers 


The test data acquisition for this SMA model was established as 
per Test Specification Document 7S32015-004, Revision B, and the 
test event sequence outlined by the blocks of Figure |. 


The Flignt-1 test flow event sequence has deviated from that used 
for the Protoflight SMA in three ways: 


A. A linearity profile baseline had to be reacquired 
after. an Engineering investigation of a Scan 
Mirror turnaround failure. 


B. A Test Flow Event Q was added in the test 
procedure in order to assure proper bolt 
torquing and shimming sequence cf the SMA 
frame updn installation, 


C. A software change was introauced which availed 
the IFAR acquisition system to reach thermal 
equiiibrium, therecy reducing a small cross- 
axis error introduced durino calibration, 
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0. Test Flaw Event H was repeated as TFH Sequence 7 
in order to secure a post-vibracion daseline 
for scan. linearity. 


Seviations referenced oy 8 and C above were captured by Engineering 
Orders 13112 and 643591, respectively, while deviation 0 was 
executed after an S8RC TM Systems request. 


For tne data user's convenience a block diagram identifyine by 
letter the test flow avent sequence is given in the section of 
this oackage titled “fable of Contents and Test Flow vent 
cerinitions." 


A copy of the Special ‘Tass Request form, for the execution of 
Test Flow vent H Sequence 7 is attached, as is an outline of she 
procedure for tne SMA frame ctorquing and shimming sequence. 

The iatter is diagramaticaliy described by Figure 2 of £0 13112 
whose purpose of origin is depicted by the Fl SMA flatness 
profile of Figure 3. 
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Figure 3..F-1 SMA Flatness Profile. 
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APPLICABLE DCC. | TS 32015-004 APFRCX, TEST TRE 





Rae ee: | 
PURPCSE OF TEST: As_ per SBRC request run test flow Event H Sequence -7 for 





Engineering Data Acquisition. 





BT CONFIGURATION: SMA on DTS Vacuum Chamber 








TEST PROCESURE: Run TFE-H, All four modes (Sequence 7). Use Sequence 7 for 


Data Sheets 6.2.1. 








Execute TFE-H as per TS 32015-004, 
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wrt 6.45 "C164 scans>d: TAU A “yr34er36 
wrt Sate" TAU B "“sr33er3s = 
if r45etisnre 
feat tres’ ACT LY be SCAH TIME: usec combined’ sS5xs"reafd’szsurt 6.1 
fmt SsPes"siama"s 7x" cee turt 6.2 ; 
fmt oie" Sie scans)" 915xs"“mean’s 7x: "680742.38"swrt 6.1 
fot LshSletedxs "to 60743.2° 519. tsSxe"2.9"9Sxeclaxszifmt 2sch 
wrt S.lsr3serd3s PBYP? (r389 68742 -8968743.2> . ae 
wrt Boles tPF  Cr39sBsZ.95t ime 7. 
fet bess" "BUMPER~ BUMPER TINEs usec conbined"sSxs"rea’da“sziurt 6.1 : 
fmt 21Bx9" sisma°stxs“reatd’suwrt 6.2 
fmt fy "C188 scons)” 91Sse"mean’s7xs"F13Sd2.2"surt St 
fmt Let Slilsdxse "to 7ISS&3. 3 "9 F 9. 198K "2.99 Sxrelexs ze fat Jeet 
wrt Geler3SerBae!P-F' ¢r38971342. 2171343. 8> aes 
wrt G.be'PYF* Cr39992.9) ein 
fot Lee" TURN-OM TIMEssec"sf13.19Sx9 "spec <= 68"s3Oxsc1 ; Sage 
wet SelsrSis PF? (r3718.60) - kc aes ee 
fmt ds"'tine to reach within lOusec of active. scan tine?” jwrt 6.1 3! 
fat LlseSszifor Isl to Lésurt 621s “-e---"snext I : eS 
fat Ls2-turt 6.1 
ldf 3 
“SUBRGUTIHES” s ; 
“dtatret Leddtoint Cel78td+dtocplmodst4> 
‘otd"tret BtSordint (pi LeS>+ordcelnodlgs? : 


“GETS#" 2 raa+2er4as ret capitf (S$l r40s r4@41 ]) 
“LIHE"s 2itf Wel epi- Ls 2pl1)-605R73 if PLEICS I$ pr+25n7 
Qeplaisor M25 to p3-.5 by .S 
petileeSsint (eS )ep6 
P6+2¢ PeMod2I-19—123 S(pPSmodl)3P13 

itf (Stl ePeelLo-Lsp7+pl2 J) 2n33 shf Cshf (e8s-35385eR8 
GepSifor Lea to Bsp9+2tcS-Lobit (L+epl3sp8 sp9s next L 
LéPLat+p2epPlLBinext MIPLGIRIif Pd=lsime 2 

if 16TCpPS4.5972-1< PLO PLO“LET CPs. 5) P18 
PLIASF§p19-5, 3BE437S5eeiisret pill 

“MODE":s1ll TELE’ Cls2d3 ret bitcSsR> 

“P/F Ss" p" PASS iF Pi<p2 or P1>P33 "F"SAS : 
ret ASC i] 

“TELE” 21 tf (HSE 2pt-1) 201 D-349n63 if P1=106]5 ph+29P6 
Weplifar M=2 to Stiff eM=Bs jmp 4 


gabe on L=B to 7EMBFATC7~LIbIt CL» P7)>PBI Next L3PSeR 
2SHp3t+p32p33inext M 

if SSSTEMNK2d 72-16 p95 pI-258T CM-259p9 

PS9P3 P3975. SH6437Sep1GeTs ret pPlg 2 “ 

al 





PM+2°pMmodZ:—Leplisit@ CSS peéepii-tspotell J se7s shf¢ ishf (p71-3)1899R7 


“aperability checks 33 tareAT~-FMstrkasfiless revi2i3gsu"tfsxd @ 
1 SYNC "*BsC1]3" 2 OPSTAT N “"sBSC2]j 
3 °SCHLIN H “28s0335" 4 5 TRHERR N “sESC4] 
5 7 TORFLE N “SBtCS]3" 2°99 SHSERR H-1"set£6) 
15 11 FHSERR N-1"SBSCF Ui "12 135 14 SUMERR N-1"264033 
15 te SeHcrTr "sB209I)3" 17 SCNLIN H-1" ses 16] 
12 1% TRHERP H-1"s63C11]:" 2H 21 TORPLS N-1°s+82C 12] 


| 
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= 22 G3 SHSERR H-2"283613]5" 34 2S FHSERR N-2°s8SCi4] © 
Se? G8 SUMERR N-2"26t0 1535 "234 30 31 SCHTYM N-2"2bs0 16] 
* 32 HSCAHS "*62017) 
“Forwir s” sCEC i) “Reverse"+Ctl2j : 
fet does"Data Date: “sfz6.GsSxs"Data Time: “sf24.Gsurt 6.1:001I;GC2) 
ft Llees"SMA Desisneation? “sSx:32csurt 6.190$01332) Z 
fent de "Serial Humber’ "sSxeScsurt 6.153880 33535] 
fiat Ls "Run Numbers "“s7xsfli.dsurt 6.hsQli]+aleivied 
fint Ls "Test Flow Eventi "sSxslesurt 5.1903f 36.36) ; ‘ 
fat te "Seaence Humber: "sf4.G3urt 56.1:003) ms ne the at oe 
IMODET sr43:if ré¢8=G5 fmt 1s7s"SAM HODE operation“iuwrt 6.1 ee 
if ré48ati fms ts7s"BUMPER MODE operation”"surt 6.1 age 
for [299 to 166 
fat fs“s"Scan Ni“’sfS.@:5xs“no. of words transferred ets 7 
if ITetsurt SolsTsitf#(Ws€2lets2I}3s ime 2 
wrt Sole Teittnsl2lTelLs2lD-itfcusl2el-3,21-2) | 
fat fe7e "Line LensthsN-18"s?xsfz3.09lxsfz3.Gslxefz3.9slxsf23.8 
for JEL to 43e0ll SLINE’ CIs Js Los Rerc4B4Jsnext J 
wrt 6.isdtordisdtord2:dtord3sdtordd 
SLINES CIs 2.591.595 2 erd4Ss "LINE’ CIs ts1.5d.erds 
if rdesO eardser45-rd6er47i fmt ts"Aetive Scan TimesNeis"sf1G.2 woos 
if r4SSLe LIME’ CLs ls Soloers7i fat ts"“Bumper to Bumper TimesNeli“sft2.t . 
wrt B6elsr4? 5 : 
fiat. Ls "Final TimesN2"sf18.23urt 6. ip le6?TIMEF* (I> 
ft 1:79 "TELEMETR' “turk 6.1 : 
Pat " fxs "Byte NovsSxs “Name” 7x9 "Contents" 23x9"Pulses Timecusec?” | 
wrt 6.1 : ae Oe 
fat Lici3s2xsfz9.098x1f9.0:2f19.2 ” 
Fmt 2:cL9s2xsfz3, Bsixsfz3.As4xsf9.Gs2f16.2 
ot ee aout cef23.09 xs f23.09f9, B:2f18.2 
fiat $:c1932 #23.G910xs "Bit 7 = “s#2. Oo" Scan N= "807 
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Se meme wee eee 


» 63 WW G0 60 C0 G2 10 A) £0 FO BI 19 DO PO 1 AD ee tt 0 et oe ee ee 


Po 0 RT Be a de 3 dT Ce Ga i oh oe oe te 


3 fat Ss oie ae teete ees "No. Scans ="9f5.0:" ¢decimal>d” 
3 for Jel to 32icll *TELE’ CIs JosRerJdsnext J 
4 wrt S.lsBsC lLIsdtort 
¢ wrt 6.4,;BS0C2]:dtor2sbitc7s r2)sCSCbit¢7sr2.+1] 
42: cll 'TELE’CIs3) Me ny Peo a hae Oe 


432 wrt 6.1:BSC3Isdtor3sPsT : : re 0 et 
442 cll °TELE’ CIs435) har ; 
45: wrt 6.2s:Be0 4] :dtor4sdtordsPsT , es 
$6: cll ‘TELE’ ¢CIs637) 4 
7s wrt 6.2sBSCSisdtoré6sdtor7»PsT 
-' 488 ell *TELES (IsS99) : 
492 urt 6.2:0SC 6 ]sdtor8sdtora:PsT 
$ SB: cll * TELE’ <Ts105,11> 
i S12 wrt 6.2,BSC 7 Isdtorl@sdtorlLisPsT 
i $2: sll *° TELE’ ¢1s12313s14) 





193: urt 6.38803 ]sdtorL2:dtorl3sdtorl4sPsT 
{S42 cll * TELE’ CE: 15s 16) 
j? SSF ure 6.2:BS09]sdtoriSsdtorl6 . 
1 S63: cll ‘TELE’ *¢Is17>° . ~ 
{ S7t wrt 6. :BSC 1G Isdtori?yPsT ; 
fa SSt cll *TELE*<1s13919) 
:{ SSt wrt 6.25 BSC LL IsdtoriSsdtorlasP; T 
| 86: 51] ‘TELE ¢I+20.21) 
YP 612 wrt 6.2.80 l12}sdtor20sdtor2lsPsT 
-, B62 cll * TELE’ Cly22523) 
j “32: wrt B6.2sB8C13]s dtor22sdtor2 33PsT 
1 oo48 ell TELE! CIs 24525) 
.' BSF wrt Peer ns aa, dtorlssPsT 
-7 688 ell * TELE’ (1:26: 27s22) 
7: 6F8 wrt €.3s Bs 181; deores tore PsdtorsasPsT 
63: cll ‘TELE’ CI: 3931? 
B33 wrt 6.35 
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“MODE “8211 ‘TELE’ (291203 ret bitcSsR) 
“TELE ct Sine CNSC Sm laLs 2p] D-S4spssif PLsICSe Ji pe+23n6- 
Dea diear Maz toa Stif pPwhads imp 4 ; 


+ Os 
4. 










TOt cet 8. 5eEs01T De dtor3as r3Z oF pikes PAGE 1$ 
(fonger t POOR QUALI 
ee 2: sighed" tend e a4 
Vat oO FUREY TLNES 8 
Cts ‘LINE Seite cide Gololslel -sGepTsi¢ plellCo]seresep? 
_ fat Gsertteor med to 2.5 by .5 
tet REtMeRT satires. ees 
, VPS Bee sted nads Leer ie aeedmodt szpi13 . 
Jf BS ref CSFC eC te le-Liprtele JuSeS! shf cshf (931-3598! 9ps 
{ bs: deepBifer Led tao SPeS+2tcS-LabitcLeel 3s e3 se3inext Lb 
; st: 1gp]0+P976 10} next MiplBeRiif pd=liinp 2 
1 Rsv2 ye 1ST (HS, Ss 2-1 PLA P1O-16T 637,95) 2018 
{tr s RLIDSPI ALAS. SbedsrTSeplliret pli 
it pho aM Ze eMecds Lee lL ls itt (SSC PEt Li-lLspé+pll Dee7isht Cshf Cars -3)»S)seF 
: Fs Bensteae LEB ro Fips+strP-Lobit (Lepr sp8inext LIPseR 
, ms SEap' ftetinest M 
: fe Mt 1° B-1¢p9t pd-256T (M-2) 9~9 
i Sd ae BESSTSsplHsTi ret pis 
i oGit OT UMER s2cine Ns Zei-1e2el +5) -6lee2hit elells 24292 
; { oS: gree e SEL plsplel Jr oeSicompité (Ssl p2+2sp2e3 Jeng 
Hy Ube: reesei vee lab  pden1S si S +e Téshf (ght Cp3s-12)912)4p5 
of St res emS-EC102% OUSI#ICIL1 
Ser a en . 
eo 
, ; : 
? ; : 


Cys fo 


A... 


te eae es 


ot 3 
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‘nels ft caiwgel ich deyncom 


9 a ee eee ae i es ES Stine 2-2 + ree 
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OOR QUALITY 
OF P Q 15 32015 
- ‘Rac 

OATA SHEET §.2.4 

“VEST _COMPUTER 

PROGRAM LISTINGS 

j PROGRAM NAHE: 
SA Designation f= / s/f p 


TAPE af TK 2 FILE weged 








wrt 8s "data collect ions 13 taneAT— FMstrkOsfileds revs22? ei" 

but “TIT sSsdi but “CAL“sde23 buf “DUMMY"s 3225 ¢xd- OF rad 

din Of 25321015 31:007681,0SC5d 3, T01@1; 706] 

L.firé4lese?sOf 5] 7 . : See 
din USC Fed 2s 20 SIM G15 1.6612 S7 5277003155. 97432e-2200 5) : mee 
dim TSC3.57,Usl 2899] BF oki aa 
fick Lees! *‘seaensse=TEST INITIAL COHDITIONS=ssssssescesesesa"fyrt 6.1. ee 


te"C1> Fans must be of f for at least 26 min. "“Surt 6.1 Be oie 
far fe° C22 Both Lasers must be on at least 45 min"sSurt 6.1 ; : 
2° C3- DTS temp C4274) must be +7-1 des from C-2-Xo"Surt 6.1 
ts"C4) Chamber pressure must be less than 2 torr"surt 6.t 
fmt is "C35 Cross axis polarity correct "“suwrt 6.1 . 
fmt js “Ssesesssessssressescsssssesserssessanesaseesssscs"fSyrt 6.1L 
dee “Seanning Temperatures & Yoltages"” 
“do tee lLO°rS p1LsO0 311513. 219R0 291514. 319Qf 48) 
“Dea C"STSC 1) 
“SMA -Z “SUSE SIS “MFC HZ-xX) “SUSCISIS°MFC+Z24X> “2UST 14) 
fmt is“s"Temperatures and Voltages "surt Gol 
fmt fs” Ch"s3xs "Scanner Out"’sSxs "Device”"s6xs “Cal” 19xs “Measurement” 
rt Bslifmt LsfS.Bs3xseati ssSxseosefS.Gsf16.391xscS 
fiat 2sf5.8s3x:ell.deSxso9sf5.09" ERROR’$ fmt 9sfz2.0r rem 72: 
for [T=L ta 381L13eJ5if I<3st2edsif LX 2c 4eJ an St sue ad 
urt 722s "F4RPTINSALHI” 
wee 7B99eISif abstJ-1.5>2<2s wait 15999 
red 722: QC J+7] 
9999, IDISAL Jed? Vint (1Of re cal Jt27 1) 3 or2 
if r2<t or r2eSsdee “Errors Calibration ="sr23 end 
inteWl IFSP) er27sif r27<1 or r27>20sdsp “Errors Device ="sr27send 
leressif Gl J+? 1> 1263-9999 2999900 J+P J3 sto “Error” 
if r2=33 ate “SENS” 
“CURL? 7167. 92 r35 SPOGer4ds 4564, for55 5680. 14r63 2995. 389r73 2437. S2r33 208! 
1552. L3r143 137 Serlli lisserit259461.52r133 369. 5eri4¢ 
wserlastOerles Series Berit Ss 1359193 2657205 25er21s530er22 
35+r233464r243 454r255 502r26 
iF QC L+F ye r3sar0 “Error” 
for K=4 to ishif Oleh hrkKs ime 2 
Crekei2tarcKel ssa COE JeP Jer cK) oe CrKer (Kober (Keli oeal dtd 7 diato "Pri 
nest Kiato “Error” 
“SEHS" 2 CGO Je? J-121 7597-127. 696900 Utd 7 iiata “Print” 
“Print “tues &. ts JsQ0 J+? UEC ror ds res QC t+47 9, TSO r2sis inn 2 
“Error"iwert 6.2) J:Q0 Je7 I] USl r2P]sr2 
as xt Isuert a 


z a me om he ee Sg as SRS 


ae 


aT ee ee 
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gto 6sent “ARE TEST CONDITIONS MET?C178> “sHiif Heissto +1 
QTiZSCL 14 UN STiG+2TS2C0 1513 3OGS20 11s 26e25 21) Berier4 _ 

“SMES “Snel sys "PLP 4"sDtl 213 “P2PS"S45s£ 3) : 

"“Clock"tred FTifsrOsint¢ ted i reé rG¥le-6)9900 233 1aBint (rG41e-694+5190£ 1] 
fet Lsfe "Dates “stz6.09Sx "Time: “st2z4.O8urt 6.1:001):0f2) 

ent “SMA Desianation?.¢32 char aaxd"sQtl1532I 

‘ent “Serial Number? €3 char max) "s0$0 33335] 

ent “Test Flow Event? (1 char max) "s@30236342] 

ent “Test Humber? 2 char maxd"sG3043344] 

ent “Seauence Humber?» QL3] 

fmt ls“s "SMA Desianation: "sSxsS2ciurt 6.198901532] 
fiat is "Serial Number: "sSxs3esurt 6.1:88033:35) 

fit ls “Run Husbers"s7xefli.4surt 565.1300 13]40L2I]71le4 
fiat Le"Test Flow Event: “s3xelosurt 6.1:03036136] 
fiat de "Test Humbert "sfxs2esurt 6.138$043:44)- 

fat is "Seauence Nuabert “sf4.0surt 6.15003] 

“SELECT MODE": : 

ent “Enter tCInitdsecCaldsor S¢Seand"s rid 

if ri¢=e:3to “CALIGRATE”® 

if rid=3iatro “SCORN” 

“THITIALIZE”: 

dap "SAM LOCK OFFs Stort Mirror Scan"s3stp 

dae “press INITIALIZE on DAS“Sstpe 

HeCsbut “IniT"sdsp “not transferring data” 

tfr Ss "THIT*sdsp “Transferrins Dota” 

rdsC°InNIT“ eC3if Ca-li jap @ 

dse " “s¥et Lees "INITIALIZE" s 13s "Words Transferred 
fat iss "Mord Nusaber 88 THTERRUPT"s18xs"(Raw “sfze. 
caprdbc"IHIT’ssAsI£C 1] 

wrt S.lsdtaRs tit SeSxs "Bit" Sxs"Descriptian’s 5x. "Setting" swrt 6.3. 
ft Ss Suef 2.Gsc2Gef4. Bs wrt 6.290: "Panel Mode" »bit(OsA> 

wrt 6.2ets "Calibrate Mode"“sbit¢ls > 

Wrt 6.2923 "Sean Mode“»sbitC2.R? 

enprdbc"INIT" sAeIC2] 

fiat itso "Word Number 12 PANEL STATUS"s1@xs "(Raw “sfz6.89" Octals” 
wrt 6,1sdtoA 

wrt 6.33urt 6.2:9s "Bumper SW On"sbitcd:A) 

wrt 6.2sls "Bea SAM PA“P3"sbitC1sAD 

wrt 6.2:2) "Bes SAM P2-PS"sbit¢2sAD 

wrt 6.2335"Bea SAM PA/PB"sbit¢3,AD 


me ine soe an) 


2 : oe fe ; ed nae 
SISTER LIST TR P Sas 


Oo {2 Gy ee 0s cc ce on #8 80 oe ce Be of Se ae Be ee ce 28 88 80 as G8 86 cece 02 se se oe Se se OF a4 80 es ae ce Oh ge 86 68 S28 C8 @8 85 Se 08 06 SH Of ce so oe Ae Be OF Be se 


- 


t"sf4.Osurt Belst 
@y" Oetal>s” 


B.2:12s "Calibrate Mode"sbit¢12;A)> 

wrt 6.2s13."Sean Made"sbit¢l3:A) 

wrt S.2side "Initialize Mode"sbit¢14sA> 

wrt 8.29159" Slow Telemetry Mode"sbit¢1S:A» 

enprdbe’ INIT shell S]icmprdbc“ INIT" +6414] 

fet de/s"Nord Numbers 2 and 32 "slOxe"(Rauw "sf26,Gs3%:f26.0s" Ootalo" 
wrt 6.lsdtoAsdtoB 


wrt 6.29455 "Processed SAMs bit ¢"xx80xxxx"s A) 
wrt 6.2245: "Raw SAM"sbit¢"xxLBxxxx"s A> 
wrt 8.2945e"SAM 1 or SAM 2" sbit¢"xxBLlxxxx"s AD 
wrt 6.29452 "S5AM 3 CCAL SAM "sbitt"xxLixxxx’s A> 
wrt 6.2963"Sinsle Reset"“sbit¢ésA> 
wrt G6Geasis "End SAM PUYPS"sbit¢7sAd 
wrt 6.2:39 "End SAM P2/PS"sbit¢3sA> 
Wrt Beas3s "End SAM PDYPE"sbitcasAd , 
wrt 6.2918, "Ext Reset “sbit¢13,AD 
wrt S.2sile"S Facet “sbitclisAd 
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wf iO: -sht Caht (By 4914) 4r23 2012-r2-1410 893 dear3s105} 
G1: Ladtoshf (As 2) +droCsht (Bs 12)+ehe (cht (As 14) 9109941073 


EtSsrf CAs Lotetasht Cabf CAs -1555 b534she CBs 1 29eIC 19) 
CSTSH-IL 1G) val SII te] 
int ACs VIC’S I+. LeIL SIS ICSC ifle1011) 


we en ot o8 Of 


Vobe 
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Bn een emeeetenemen tee : 

de are bark Be AEN mae eee 

me ae wets z . * saledtaones 256 A ce cements serene ia tees eee. 
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ORIGINAL | PAGE 19 : 
OF POOR QUALITY 4 


"scan Count Preset: “sf24.09" Getal"s5xs"“No. of Scansi"sf%.! 
EI],1If6) 

8 1/2000} dsp “Too miny samples (maxZBBO>"“Swait S008: sto "INITIALIZE" 
ine Count Preseti “sf2z7.Gs1lixs"No. of Samplesi"sf7.G 
VIC8Isaeb “Count Check” 

,]-! if I€6]¢3: 1f6]+2eI£131 

ILS sek SILi4 ILLS JICSISI£9) 

Beici scr hate a iat neta is 2IC13IeTC7I 

Frit 1y7 “Humber of Scang of Sf Dimension! "s*S5.6%urt 6. b ‘10131 

fmt is” Sane x Samples: "sf21.8suwrt 6.13109] 

fit io Hunbse of Sammles plus 12 "5f12.83 wrt 6.1:If14] 

frat “Dimension of SB Array: "sf#iS.@surt S.1sTL6] 

Fat ities of WS Arrays "sfl5.Ge7surt S.tyTl7] 8 ee 
leriiarca “SELECT MODE” ook EE Bey 
“CALIERATE": Ag, 
if rislijup 2 ‘ 7 

dere "“Initinlize must precede Scan"Suait 3003 ato “INITIALIZE” 


ry 





03 00 09 O) 09 08 00 0) 08 Bt 0 a ed ee ee ee ee ee te ee ET 
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ent “Select SAM/SME ¢L or 2>"sCC1] “ Pe eras 
if O©L}i or ClLDSs ime 1 ; OE eRe eS 
at tes “CALIGRATES SAN/SMES “sfS.A5wrt 6.1sCL1I 

B=CC 2) 

“SG1L saif val COsl Sts 35] #1s ine 3 

i? fC J=t3-8. 71é4e-Z22C0 2] PHeKC S16. F13re-zetl a4 yi inp 2 

it COL Jse-8. Pi rée-2eCleu geCl63156. 71 7Ge-2eCl 4) 

ABS Sif valine 33.35] #25 jan 3 ee 

it Cli Sli -c. TL Pie S4ClC eT BoC S155. PLP 7e-2ecld sine 2 

if CCLISSs-€.7i7b6e-2sCle Neel 3ise.7i7fe-2eCl 4] 

"“BaS" 2 if valCasl 33-35 #33 ime 3 toe : 

if EClJsli-6.7iSre-geCle IBsllCSI6.717°5e-29Cl 413 jmp 2 

if CCL sns-8. 727 Le-2eCl 235 ae07 S156. 7L95e-2e00 4] 

“gwO4"sif wal CHSC 3393513 #45 imp 3 

if CLL=13-6. 71 7899-2906 SI: GeCl 3156. 71592e-23Cl4liime 2 

if CLL J=29-6.71S2e-2eC8 213 94063155. 7199re-29C0 4) 

"insert SAM angles": 

if ClE]#6s jmp 3 : : 

dee-“Ernie’s angles not found"sSwait 2090 ; 
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SCAN MIRROR ASSEMBLY 3533002-100 


WORKMANSHIP 


DATE: 23 January 1981 
Rubin Schreiner 


The SCAN MIRROR ASSEMBLY (SMA) listed above was subjected to work- 
monship sinusoidal vibrarion in the 3 orthogonal axis. The desired 
vibration input for each axis was as shown in the enclosed Test 
Request. The actual vibration input is shown in the enclosed on-line 
computer plots. The test levels and the durations in each axis are 
described in the enclosed Vibration Test Log Sheet which contains 

a chronological description of the vibration. 


The input vibration test levels were controlled on the power averaged: 
signal of 4 accelerometers located on the vibration test fixture 
near the SMA attachment points as described in the enclosed Accelero= 


‘mater Instrmentation Sheet. 


During the test, the accelerometer signals were recorded on magnetic 
tape. The type of data and quantities taken are identified in the 
enclosed. Data Summary. With the exceprions noted in the Data Summary 
comments, all data are included as part of this report. 


The vibration test revealed no evidence of significant degradation. 
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The following test equipments wero used ta conduct the environmanta 


ENVIRONMENTAL GEST EQUIPMENT Rez 
ENVIRONMENTAL TEST SECTION 
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TRUE: S90 
toate. Ali 


fReasurements and readings were mode with instruments whose accuracy wos verified 
by periodic calibration per individual specification listed in the Hughes Mester 


Index (30757-01). 
emt eau of Standards. 


VIBRATION SYSTEMS 


1120-06625: LINC, 249 (26,000 FPe) 
__. G-111634 : UD, T-1000 (15,000 PP) 

H=368672 s UD, T-k00O (36,000 FP) 
__ 4741024 =: MB ELECT, C-70 (7000 FP) 
~__. 42901819 s LING, 177 (5000 FP) 


RANDOM EQUALIZER/ANALYZER SYSTEM 





—~ H-210996: LING, ASDE-80 
~__ H-207130: LING. ASDE~40 


; OSCILLOSCOPES 


—_.. #192878: ‘HEWLETT PACKARD, 
" He193019: HEWLETT PACKARD, 
H-2114686: HEWLETT PACKARD, 
H-211489: HEWLETT PACKARD, 
H-211490; HEWLETT PACKARD, 
He211691: HEWLETT PACKARD, 
H-197106: HEWLETT PACKARD, 
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M-182693: HEWLETT PACKARD, 
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H-186776: HEWLETT PACKARD, 
H-18677S; HEWLETT PACKARD, 3600A 
H-186776: HEWLETT PACKARD, 3400A 
H-186777: HELETT PACKARD, 3400A 
H-193016: HEWLETT PACKARD, 3600A 
H-i93017: HEWLETT PACKARD, 3400A 
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PROGRAM: § THEMATIC MAPPER 
ENVIRONMENT: TEMPERATURE SOAK 
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“REQUESTOR: Rubin Schreiner - 

“ TEST REFERENCES i 
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-=- The SCAN MIRROR ASSEMBLY (SMA) was subjected to workusanship temperature Hl 

soak conditions. The desired temperature test is dascribed in the. - . ore 

7 " enclosed Test Reyuest. The actual temperature levels and durations are 

. é described ir. the enclosed Temperature Log Sheats which contain ene ie. 

= * , + Qheonological description’of the test. * a ede Pans 
ae Mee Nat SNS Cn Temperature conditions were controlled by 1 thermocouple located in the : 

chamber. Seven (7) thermocouples were used to monitor temperatures... ~. .. ..——# 

7 “f° "=" during che test. Thermocouple readings were taken during tha test .§ 

ee b ; and temperature tabulations are enclosed. Thermocouple locations Sp eS 
® ‘are described in the enclosed Thermocouple Information Sheet. a“ 
All data taken during the test are included as part of this test report. 
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23. ORC MIPTIOM OF OLY’ aTlOM earvee 


Standard mounting hardware (i.e. nuts, bolts, screws, washers) ag stated 
in POR 6£330 (Culver City) réquiras Quality Status prior to accaptanas into 
| bonded stores. These parts ware inspected par contractual requirements wen 
reouipt, howavar, duo to the Hughes System of Corporate Suys, tho quality 
etatus tsg normally proviced for contract idantificatrion wes not providad 


to bonded storas. 
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These parts are incorporatad into flight hardware and to disassemble, ramve 
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To precluce this problem frem recurring and t insure the quality 
status of the hardware in the present fiight mits, ths remaining 
stock in bonded sores will be reinspected to the appropriates speci- 
fication, properly identified with a status tag, and returned to bended 
stores. 


| The need to replenish any of this stock in bonded stores will 
be causa for reinspacticn of the material and attachment of the proper 


status tag pricr to inclusion into Stores. 
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i eo Item 1 Scatter: ONG 3568899 wae 
: cae Note 19 calls out total integrated hemi spherical scatter & 0.2%. The scatter require- 
: ! ment for S/N COS is 0.35% and out of dwg tolerance. The 0.2% dwg specification is 
é ’ considerably tighter than the Scan Mirror Assembly specification of 1.0%, in order 
i a to assure meeting the Assembly specification. A mirror with 0.352 scatter upon 
4 ’ assembly will stfll meet the 1.0% Assembly Level specification. 
: | . | -Item 2 Flatness: DWG 3568899 
5 te 6 cal]s out surface flatness of 0.25 wave at .6328 micrometers. ‘Hirror measures 
' ontinued ; 

p F . : a. Toa a. taiv 
i | This mirror has already been reworked and repolished tm correct a surface figure 
‘ wit degradation caused by thermal cycling. Additional polishing runs a very high risk 
§ : of breaking through the nickel plating, which would thin require the ey the 
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23. Description of Oaviation/Waiver continued.. 


at 0.29 wave at .6328 micrometers. This 0.05 wave degradation frem-the call out 
specification will not prevent the mirror from meeting the Assembly specification 
of & 5% MTF degradation. (Expected MTF degradation~1% from Static Flatness). 


24. Need for Deviation/Waiver continued.. 


nickel, replating, and repol{shing. The schedule slip to accomplish this 

rework would be a minimum of two months. Since this mirror is a pacing {tem on 
Fl SHA, delivery extansfun on a day for day slip basis of two months will have a 
considerable cost impact. Further, replating increases the risk Gf losing the : 
mirror completely due to braze failure. tm, 158 
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Pd 


Mirror {s cracked at Flex Pivot area on front surface. Crack 1s~ 9.20 inch long 
extending in from mirror edge. . The creck. exists ower tha supporcing 

wall, By machining a slot in the face sheet 

(Per HP1-26) crack propagation could be prevented. Reference QASR 241542 and 
314687 NCMR 316768 and 275536. In addition there will be a small area~.2 x .05 
inch at the edge which will exceed the flatness requirements (*.001 deep). 

This waiver permits S/N 005 mirror to be reworked ta the modification coser eee fa 
the attachment and to procede to completion. Tt Fa UF 







If mirror {is unacceptable, a new mirror for Fel wil? ‘have to be ordered. This 
will result in a savere schedule slip. 
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ROW Continuation . W 044 
23. Centinued ~ 
Option 1: No Rework 


Crack is in flex ares which exporianceas the highest etrass 
level the mirror vill see. There is a chance the crack could 
propagate during launch cw. yperation. Tuere is a further chance 
that s catastrophic failure could occur. If crack propagation 
does not occur performance will be much like that discussed in 
Option 2 excape for tha effects of the stop hole. 


Option 2: Rework by machining. a slot. 


This will prevene crack propagation. Performance will bea 
affceted. The slot used to stop the crack will cause soma light 
less (about 7 x 10-32%) snd will cause some scan nodulation (about 
6 x 10-42%). The region around the crack will not have as auch 
stiffness as an undamaged mirror and this area will probably noe 
hold the surfaca figure as wall. But this area is usually dis- 
torted ta soma-degree by the flax pivoe mount anyway. This effece 
will probably be suall aad will involve net more than approxinately 
-5Z of the mirror araa. 


Final Acceptance should be performed after final polish to 
insure suffieteant stability is achieved in the region of fnterest. 


Rowork Instructions 
Repair to Variation: Machine 

(ELOX per HP1=-26) a slot approximately 0.10" vide, daap enough 

and long enough (approximately 0.25" snd founded at the end) to 

completaly remove the crack. Determine part to bs free of crack 

by Zyglo dye penatrane inspection. 


During repleting, mask back of crack area to prevent 
stripping eperation from leaching or otching the plating from 
underneath. 


System performance effects are discussed under Option 2. 
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33. GASCMIPTi Ge OF Odv! ATicwy Gar vee 
As per attachment "when the outgassing problem with polysuiride was identified the 
EM SMA had been delivered to SBRC, and the LIM SMA was in assembly”. Corrective 
action was then taken tu remove or overcoat the minute quantities of polysulfide 
where practical. See attached report. — 


NOTE; HP16-103, Type 6, polysulfide was on the early versions of the approvad 
parts and materials list but hes siaca bean delatead. 


roo. om Tee 





To remove antirely all small quantities of polysulfide rathor than overcoating it 
with a non-outgassing material would require disassembling the SMA, reworking, 
ceeusen> ce and pag This would cause a wajor schedule slippage and 

ing Py yourden deemed unjustifiable by investigation. 
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Use of Polysul fide on SMa Assy 


The original SMA design called for polysulfide in the following places: 


1) &t every connector/harness interface to serve as @ strain relief. 


2) In the SME on itam 3568972 (Interface Harnass Assy and Cover) 


3) In the SAM electronics, {tem 3569000 


When the problem with polysul fide was identified, the engineering model SMA 


had been delfvered ts SBRC and Tifa tast was in assembly. Corrective action was 
inittated to remove or overcoat the polysulfide where practical. 


The following {s 
a tabulation of all SMA's and their status: 


__POLYSULFIDE LOCATICH AND COROITION 





1 ENGINEERING * Exposed 

2 LIFE TEST | Exposed 

3 PROTOFLIGHT Overcoated 
4. FLIGHT Qvercoatad 
S___ SPARE 


OVERCOATED 


The polysulfide which remains on the Life Test, Protoflight and Flight models is 
used to tack wires to circuit boards, bond temperature sensors, or overcoat screw 


threads. The following sketches show the assumptions made for estimating the 
amount of polysul fide used. 


* For information only 
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” Tacking Wires Bonding Temp Sensors Overcoat Serews 


eee 





assuming 2 cylindrical tacks per wire the mass per wire {s 
PYol/Wire o 16 gns/in® (2(9/4) (1)? (.25)] = .06 grams/wire 
assuming a disc shaped bond ling for the temp sensor, the mass {s 


16 gms/in® {w/4 (.25)° (.05)] = .04 grams/temp sensor 


assuming an annular cylinder of material to overcoat the screw threads the mags 1s 
16 gus/in? (1/4((.4)* = (.18)*).10] = .16 grams/screw 

On the SME there are 90 wires tacked and 15 screws overcoated, therefore, the 

total mass 1s 


90(.06) * 15(.16) % 8 grams 





On the SAM there are 40 wires tacked, 4 screws overcoated, and 1 temp sensor bonded, 
the total mass {s 


40(.06) + 8(.16) + 1(.04) = 3 grams 





~ On the Life Test Model th.-e fs a total of 8 + 3 = 11 grams 0: polysul fide 
exposed. 


- On the Protoflight and Flight Models there fs a total of 3 grams of polysulfide 
exposed. 
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A contamination analysis of the life test chamber was performed by Or. Don Smith 
after the Life Test SMA had been in a ard vacuum (P< 1 x 107° TORR) off & on for 
several weeks. The results showed m-trace of polysulfide anywhere in the chamber. 
As requested by Dr. Predmore of NASA, a spectral analysis of HP16-103, Type VI, 
material {s in pragress. 


The absence of polysulffde on the chamber walls indicates that any outgassing 
that did occur was contained within the SME or SAM electronics box. Recall that the 
Life Test Model has 24 times the amount of polysuifide than does the Protoflight or 
Flight Model, 


In addition, any polysulfide that does escape will tend to adhere te the SMA 
cover or the backside of the SMA. The potential problem here is that {t may adhere 
‘to SAM optics and degrade the SAM signal levels. However, polysulfide does not have - 
an absorption peak near the .8 ym wavelength of the SAM emitters and, therefore, 
this {s not a problem. : 


The only way any poiysulfide material could migrate to critical optics is 
through the gap between the scan mirror and the SMA frame. The presence of poly- 
sulfide in the SAM electronics is really not a problem for the. following reasons: 


1) 
2) 


3) 


4) 


5) 


There 1s such a minute amount: present, ~3 grams 


The SHA operational temperature range {s controlled to.24¢ + 2°C: There fs 
no system requirement or tast planned that exceeds these limits in vacuum. 


SAM signal levels will not be affected by the presence of polysulfida 
molecules on the optics. 


The source is located in back of the scan mirror and {s aimed at the SMA 
housing wall. 


Thare is experimental evidence that the polysulfide never escapes the 
electronics box. 
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